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■***■ 
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PREFACE  TO  PIRST  EDITION. 

The  subject  of  the  Standardisation  of  Locomotives  was  first  raised 
at  a  meeting  of  the  Main  Committee  on  January  14th,  1902,  when 
Sir  John  Wolfe  Barry  recorded  interviews  he  had  had  with  Lord 
George  Hamilton  and  other  officials  of  the  India  Office  with  regard 
to  this  subject,  and  it  was  agreed  that  evidence  should  be  collected. 
On  March  4th,  1902,  the  Main  Committee  sat  to  hear  evidence  on 
the  subject,  and  this  being  in  favour  of  proceeding,  a  Sectional 
Committee  on  Locomotives  was  formed  under  the  Chairmanship  of 
Sir  Douglas  Fox. 

The  Sectional  Committee  on  Locomotives  held  their  first 
meeting  on  May  30th,  1902,  when  the  following  Sub-Committees 
were  formed  : — 

Name.  Chairjuan. 

Locomotive  Steel  Plates  .  .  Mr.  W.  Lorimer. 
Tyres,  Axles  and  Springs  .  .  Mr.  W.  Lorimer. 
Copper  and  its  Alloys         .       .     Mr.  W.  Dean. 

(Succeeded  by  Mr.  J.  F.  AtclNTOSH.) 

A  number  of  meetings  of  the  Sub-Committees  have  been  held, 

and  the  report  in  its  present   form   was  adopted  by  the  Sectional 

Committee  on  Locomotives  at  their  meeting  held  on  March   23rd, 
1906. 

The  Sectional  Committee  on  Locomotives  desire  to  place  on 
record  their  appreciation  of  the  services  rendered  by  the  Association 
of  Railway  Locomotive  Engineers  through  their  representatives  on 
the  Committee. 

In  many  instances  somewhat  divergent  opinions  have  had  to  be 
reconciled,  and  this  has  only  been  rendered  possible  by  accepting 
the  view  that  the  Standard  Specifications  will  he  considered  from 
time  to  time  as  occasion  requires,  and  the  Sectional  Committee  arc 
desirous  of  making  this  point  clear  when  submitting  their  Report. 

To  meet  the  various  needs  of  the  Home,  Indian  antl  Colonial 
requirements,  the  Committee  have  in  many  cases  included  similar 
Specifications — one  with,  and  the  other  without,  a  Chemical  Analysis 
— in  order  that  those  who  do  not  desire  to  specify  a  Chemical 
Analysis  can  still  use  a  Standard  Specification. 
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The  Sectional  Committee  on  Railway  Rolling  Stock  Under- 
iVanies,  under  the  same  Chairman,  wa.s  appointed  l)y  the  Main 
Committee  at  their  meeting  on  July  i6th,  1901.  Having,  in 
conjunction  witli  the  Sectional  Committee  on  Sections  used  in  Ship- 
building and  that  on  Bridges  and  General  Building  Construction, 
completed  the  drawing  up  of  a  list  of  Standard  Sections,  the 
preparation  of  a  Standard  Specification  was  proceeded  with.  For 
convenience  of  publishing,  this  Specification  is  included  in  the 
present  volume,  and  constitutes  Specification  No.  17. 

The  Specifications  were  considered  by  the  Sectional  Committee 
on  Underframes  at  a  meeting  held  in  conjunction  with  the  Sectional 
Conmiittee  on  Locomotives  on  March  23rd,  1906,  and  finally 
adopted  by  the  Sectional  Committee  on  Locomotives  at  their 
meeting  held  011  July  12th,  1906. 

The  Reports  of  the  two  Sectional  Committees,  which  are  con- 
tained in  the  present  volume,  were  approved  by  the  i\Lain  Committee 
rit  the  meeting  held  on  J^ily  26th,  1906. 

DOUGLAS    FOX, 

Chairman  of  the  Sectional  Committees  on  Loiomotives 
and  Raihvay  Kollitig  Stock  Underframes. 


PREFACE    TO    SECOND    EDITION. 

Since  the  issue  of  the  fir.sl  revision  in  June,  1907,  the  Committees 
on  Locomotives  and  Railwaj'  Rolling  Stock  Underframes  have  from 
lime  to  time  had  brought  before  them  points  which  have  arisen  in 
connection  with  the  use  of  the  Standard  Specifications,  and  the 
present  issue  of  Report  No.  24  embodies  the  Committee's  decisions 
in  regard  to  these.  Some  of  the  more  important  modifications  to  the 
Specifications  are  as  follows  : — 

1.  'J'he  prohibition  of  a  re-test  in  the  case  of  failure  under  the 

falling  weight  test  for  Axles. 

2.  'i'he  option  of  a  bend  test  in  the  Specification  for  Carriage 

and  Wagon  Axles  (without  analysis)  if  there  is  any  question 
in  the  mind  of  the  Engineer  as  to  the  Axle  having 
satisfactorily  passed  the  falling  weight  test. 

3.  The   deletion    of   the    Specification    (without    analysis)    for 

Locomotive  Tyres. 

^.  The  deletion  of  Class  B  tyres  (42-48  tons  per  .square  inch) 
from  the  Specification  (with  analysis)  for  Locomotive 
Tyres. 

5.  The  addition  of  Class  C  lyres  (50-55  tons  per  stjuare  inch) 
to  the  Specification  (without  analysis)  for  Carriage  and 
Wagon  Tyres. 
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6.  The  deletion  of  Clas.s  A  tyres  (35-40  tons  per  square  inch) 

from  the  Specilicalion  (without  analysis)  for  Carriage  and 
Wagon  Tyres. 

7.  The  insertion  in  the  Tyre  Specifications  of  a  formula  for  the 

deflection  under  the  falling  weight  test  based  upon  ihe 
thickness  and  internal  diameter  of  the  tyre  in  place  of  that 
previously  employed,  which  was  based  upon  the  internal 
diameter  only. 

8.  The  division  of  the  Specifications  for  Laminated  Springs  and 

Spring  Steel  into  separate  Specifications,  dealing  respec- 
tively with  Spring  Steel  and  with  the  finished  Springs. 

With  a  view  of  restricting  the  tensile  stress  on  the 
plates  of  the  finished  Spring  under  the  scragging  test  to  a 
figure  somewliat  below  70  tons  per  square  inch,  a  definite 
deflection,  depending  upon  the  length  of  the  top  plate  of 
the  Spring  and  thickness  of  the  thickest  plate,  is  now 
specified,  and  a  table  of  the  required  deflections  is  inserted 
in  the  Specification. 

9.  The  addition  of  a  further  class  of  Forgings  (Class  e)  to  the 

Forging  Specification. 

10.  The  reduction   of  the   tensile    strength    of   Ri\et    Bars    to 
24-28  tons  per  square  inch. 

The  Committee  have  had  representations  made  to  them  with 
regard  to  the  use  of  the  term  "  Elastic  Limit "  in  the  Axle  and 
Forging  Specifications,  and  this  term  has  now  been  altered  to  "  Yie/d 
L'oi/it,"  a  definition  of  this  latter  term  being  added  as  a  note  to 
the  Specifications  in  which  this  term  is  employed. 

The  Committee  recommend  that  in  specifying  materials  to  any 
of  the  Specifications  contained  in  this  Report,  both  the  Specification 
number  and  the  number  of  the  Report  be  quoted,  in  order  to  obviate 
confusion  with  other  Reports  of  the  Committee. 

The  Report  in  its  present  form  was  approved  by  the  Sectional 
Committees  concerned  in  October,  191 1,  and  by  the  Main 
Committee  on  December  6th,  191 1. 

DOUGLAS  FOX, 

Chair  man  of  the  Sectional  Committees  on  Locomolivtt 
and  Raihvay  l\o!ling  StocI:   Underfravits. 


Reference  to 

be 

quoted. 

Report  No, 
Specification  ^ 

24 

o. 

16-1911 

(  fl  ) 

Note. —  The  AssoiiaHoii  desires  to  call  al/enlion  to  the  fact  Ihat  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  but  does  not  purport  to  include  all  the  necessary  pro- 
visions of  a  Contract. 

BRITISH  5 

STANDARD    SPECIFICATION 

FOR 

STEEL 

FOR 

PLATES,    ANGLES,     ETC.,    AND     RIVETS      lo 

FOR 

LOCOMOTIVE     BOILERS. 

(REVISED     DECEMBER,     1911.) 


Quality  of  Material. 

1 .  The  Plates,  Sections  and  Bars  shall  be  manufactured  from    15 
Steel  made  from  selected  material  by  the  Acid  Open  Hearth  process 
and  must  not  show  on  analysis  more  than  0*05  per  cent,  of  Sulphur 

or  of  Phosphorus. 

The  Manufacturer  shall  supply  an  analysis  when  required  to 
do  so.  20 

Freedom  from  Defects. 

2.  The  Plates,  Sections  and  Bars  must  be  free  from  cracks, 
surface  flaws,  lamination,  and  all  other  defects,  and  finished  in  a 
workmanlike  manner. 

Rolling  Margin.  25 

3.  No  Plate  must  be  under  the  specified  thickness  at  any  part, 
nor  more  than  5  per  cent,  over  the  calculated  weight. 

Branding. 

5.     Each  Plate,  Section  or  Bar,  shall  be  dislinctly  stamped  with 
such  brands  as  the  Engineer  (or  the  Purchaser)  may  require,  but  not    30 
near  the  edge. 

Mechanical  Tests. 

5.  The  tensile  strength  and  ductility  shall  be  determined  from 
Standard  test  pieces  cut  crosswise  from  the  rolled  material  in  the  case 
of  Plates,  and  lengthwise  in  the  case  of  Sectional  Material,  ^^'hen  35 
material  is  annealed  or  otherwise  treated  before  (lis|)atch,  the  test 
pieces  shall  be  similarly  and  simultaneously  treated  with  the  material 
before  testing. 

Any  straightening  of  test  pieces  which  may  be  recjuired  shall  be 
done  cold.  40 
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Tensile  Tests. 


(J.  I'lates  and  Sectional  Material : —For  I'lates,  Angles,  etc.,  a 
Standard  Test  Piece  A,  having  a  gauge  length  of  8  inches  (see 
Appendix,  page  34),  and  for  Round  Bars  (other  than  Rivet  Bars)  a 
Standard  'Jest  Piece  B,  having  a  gauge  length  of  not  less  than  S  times  5 
th  i  diameter  (see  Appendix,  page  35),  must  show  a  tensile  breaking 
strength  of  26  to  32  tons  per  siiuare  inch,  with  an  elongation  of  not 
less  than  22  per  cent.  Where  bars  are  above  i  inch  in  diameter  and 
are  tested  full  size  as  rolled,  or  have  been  turned  down  and  the 
resulting  lest  piece  is  above  i  inch  in  diameter,  a  Standard  Test  10 
Piece  F,  having  a  gauge  leng;h  of  not  less  than  4  times  the  diameter 
(see  Appendix,  page  36)  may  be  used,  in  which  case  the  elongation 
shall  be  not  less  tlian  27  per  cent. 

Rivet  Bars  : — A  Standard  Test  Piece  B,  having  a  gauge  length  of 
not  less  than  8  times  the  diameter  (see  Appendix,  page  35),  must  15 
show  a  tensile  breaking  strength  of  24  to  28  tons  per  square  inch, 
with  an  elongation  of  not  less  than  27  per  cent.  If  tested  on  a 
Standard  Test  Piece  F,  having  a  ^auge  length  of  not  less  than  4  times 
the  diameter  (see  Appendix,  page  36),  the  elongation  shall  be  not  less 
than  32  per  cent.     The  Bars  may  be  tested  the  full  size  as  rolled.         20 


Number   of  Tensile  Tests. 

7.  One  tensile  test  sliall  be  taken  from  each  end  of  each  Plate 
as  rolled,  and  at  least  two  tensile  tests  for  Angle  and  Rivet  Bars  shall 
be  taken  from  each  cast. 

Shoukl  a  tensile  test  piece  break  outside  the  middle  half  of  its    25 
gauge  length,  the  test  may,  at  the  Manufacturer's  option,  be  discarded, 
and  another  test  be  made  of  the  same  Plate  or  liar. 


Bend   Tests. 

8,     ("old  Bends: — Test  pieces  shall  be  sheared  crosswise  from 
I'lales  and  lengthwise  from  Angles  or  Bars,  and  shall  be  not  less  than    30 
1  i  inches  wide,  but  for  small  Angles  or  Bars  the  whole  section  may 
be  used. 

Temper  ]3ends  : — The  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.     For  temper  bend  tests  the  test  pieces  shall  be 
heated  to  a  blood  red  and  (juenched  in  water  at  a  temperature  not  35 
exceeding  80°   Fahr.      The  colour  shall  be  judged  indoors  in  the 
shade. 

In  all  cold  or  lonii)er  bend  ttsls,  the  sheared  edges  may  be  rc- 
mo\ed    iiy    niillinj,,   planing,  i;riiKlinu,   or  other   iiiethod.     The  test 


» 


Reference  to  be  quoted. 


( 


Report  No. 


24 


Specification  No.  1  6-1  91  1 


pieces  shall  not  be  annealed,  unless  the  material  from  which  they  are 
cut  is  similarly  annealed,  in  which  case  the  test  pieces  shall  be  similarly 
and  simultaneously  treated  with  the  material  before  testing. 

For  both  cold  and  temper  bends  the  test  piece  must  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is  not 
greater  than  the  thickness  of  the  test  piece,  and  the  sides  are  parallel. 

Bend  tests  may  be  made  either  by  pressure  or  by  blows. 

For  Rivet  Bars,  temper  bend  tests  only  are  required. 


Number  of  Bend  Tests. 

9.     One  cold  or  one  temper  bend  test  shall  be  taken  from  each    10 
Plate,  Section  or  Bar  as  rolled. 


Tests  for  Manufactured  Rivets. 

10.  Rivets  selected  by  the  representative  of  the  Engineer  (ot 
of  the  Purchaser)  from  the  bulk,  in  such  proportion  as  may  be  speci- 
fied and  approved,  must  withstand  the  following  tests  : — 

(a)  The  Rivet  shanks  shall  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown  in 
Fig.  I.  without  fracture  on  the  outside  o^the  bend. 

(/>)  The  Rivet  heads  shall  be  flattened,  while  hot,  ni  the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.  The 
head  shall  be  flattened  until  its  diameter  is  2|  times  the 
diameter  of  the  shank. 


'^M 


Fig.  2. 
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Facilities   for   Inspection, 

li.  The  Maker  shall  adopt  a  system  of  marking  the  Ingots,  25 
Billets,  Slabs,  Plates,  Sectional  Material,  etc.,  which  will  enable  all 
finished  material  to  be  traced  to  the  original  cast ;  and  the  repre- 
sentative of  the  Engineer  (or  of  the  Purchaser)  shall  be  given  every 
facility  for  tracing  all  Plates  and  Sectional  Material  to  their  respective 
cast,  and  for  witnessing  the  required  tests.  30 
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Inspection, 

12.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 
of  this  Specification. 


Testing  Facilities. 

13.  The  Manufacturer  shall  supply  the  material  required  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  fur  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with 
this  Specification.  Failing  facilities  at  his  own  works  for  making  the 
prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out 
the  tests  elsewhere. 


10 
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Note. —  The  Association  desires  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  cfthe 
material  herein  referred  to,  bttt  does  not  purport  to  include  all  the  necessary  pn- 
visions  of  a  Contract. 
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LOCOMOTIVES. 

(WITH    ANALYSIS.) 

[THIS     SPECIFICATION     DOES     NOT    APPLY    TO     BOILERS.] 

(REVISED  DECEMBER,  1911.)  I5 


Quality  of  MaterlaL 

1.  The  Plates,  Sections  and  Bars  shall  be  manufactured  from 
Steel  made  from  selected  material  by  the  Acid  or  Basic  Open  Hearth 
process,  and  must  not  show  on  analysis  more  than  o'o6  per  cent,  of 
Sulphur  or  of  Phosphorus.  20 

The  Manufacturer  shall  supply  an  analysis  when  required  to 
do  so. 

Freedom  from  Defects. 

2.  The  Plates,  Sections  and  Bars  must  be  free  from  cracks, 
surface  flaws,   lamination,  and  all  other  defects,  and  finished  in  a    25 
workmanlike  manner. 

Rolling  Margin. 

3.  No  Plate,  Section  or  Bar  must  be  more  than  2\  per  cent, 
over  or  2i  per  cent,  under  the  calculated  weight. 

Branding.  t^q 

4.  Each  Plate,  Section  or  Bar  shall  be  distinctly  stamped  with 
such  Brands  as  the  Engineer  (or  the  Purchaser)  may  require,  but 
not  near  the  edge. 

•  Mechanical  Tests. 

5.  The  tensile  strength  and  ductility  shall  be  determiiicd  from    35 
Standard   test  pieces  cut  lengthwise  or  crosswise   from   the  rolled 
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material  in  the  case  of  Plates,  and  lengthwise  in  the  case  of  Sectional 
Material.  When  material  is  annealed  or  otherwise  treated  before 
despatch,  the  test  pieces  shall  be  similarly  and  simultaneously  treated 
with  the  material  before  testing. 

Any  straightening  of  test  pieces  which  may  Ije  required  shall  be 
done  cold. 


Tensile  Tests. 

6.     Plates : — A  Standard    lest  Piece  A,  having  a  gauge  length 
of  8  inches  {see  Appendix,  page  34)  must  show  a  tensile  breaking 
strength  of  28  to  32  tons  per  square  inch  with  an  elongation  of  not    10 
less  than   20  per  cent,  for  Plates  of  0*375    inch  in  thickness   and 
upwards,  and  16  per  cent,  for  Plates  below  0-375  inch  in  thickness 

Sectional  Material: — For  Angles,  etc.,  a  Standard  Test  Piece  A, 
having  a  gauge  length  of  8  inches  {see  Appendix,  page  34):  and  for 
Round  Bars  (other  than  Rivet  Bars)  a  Standard  Test  Piece  B,  ha\ing  15 
a  gauge  length  of  not  less  than  8  times  the  diameter  {see  Appendix, 
page  SS)^  ""lust  show  a  tensile  breaking  strength  of  28  to  32  tons  per 
square  inch  with  an  elongation  of  not  less  than  20  per  cent.  Where 
bars  are  above  i  inch  in  diameter  and  are  tested  full  size  as  rolled, 
or  have  been  turned  down  and  the  resulting  test  piece  is  above  i  inch  20 
in  diameter,  a  Standard  Test  Piece  F,  having  a  gauge  length  of  not 
less  than  4  times  the  diameter  {see  Appendix,  page  36),  may  be  used, 
in  which  case  the  elongation  shall  be  not  less  tlian  24  per  cent.  For 
material  under  y\  inch  (o*3i2  inch)  in  thickness  bend  tests  only  are 
required.  25 

Rivet  Bars  : — A  Standard  Test  Piece  B,  having  a  gauge  length 
of  not  less  than  8  times  the  diameter  {see  Appendix,  page  35),  must 
show  a  tensile  breaking  strength  of  24  to  28  tons  per  square  inch, 
with  an  elongation  of  not  less  than  27  per  cent.  If  tested  on  a 
Standard  Test  Piece  F,  having  a  gauge  length  of  not  less  than  4  times  30 
the  diameter  {see  Appendix,  page  36),  the  elongation  shall  be  not  less 
than  32  per  cent.     The  Bars  may  be  tested  the  full  size  as  rolled. 


Number  of  Tensile  Tests. 

7.  At  least  two  tensile  tests  shall  be  taken  from  every  cast 
\.'hether  for  Plates,  Sections  or  Bars.  35 

Should  a  tensile  test  piece  break  outside  the  middle  half  of  its 
gauge  length  the  test  may,  at  the  Manufacturer's  option,  be  discarded, 
and  another  test  be  made  of  the  same  Plate,  Section  or  Bar. 
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Bend  Tests. 

8.  Cold  Bends  : — Test  pieces  shall  be  sheared  lengthwise  or 
crosswise  from  Plates  and  lengthwise  from  Sections  or  Bars,  and  shall 
be  not  less  than  ij  inches  wide,  but  for  small  Sections  or  Bars  the 
whole  section  may  be  used.  5 

Temper  Bends  : — The  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.  For  temper  bend  tests  the  test  pieces  shall  be 
heated  to  a  blood  red  and  quenched  in  water  at  a  temperature  not 
exceeding  80°  Fahr.  The  colour  shall  be  judged  indoors  in  the 
shade.  10 

In  all  cold  or  temper  bend  tests  the  sheared  edges  may  be  re- 
moved by  milling,  planing,  grinding,  or  other  method.  The  test 
pieces  shall  not  be  annealed  unless  the  material  from  which  they  are 
cut  is  similarly  annealed,  in  which  case  the  test  pieces  shall  be 
similavly  and  simultaneously  treated  with  the  material  before  testing.     15 

For  both  cold  and  temper  bends  the  test  piece  must  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is  not 
greater  than  i^  times  the  thickness  of  the  test  piece,  and  the  sides  are 
parallel. 

For  small  sectional  material  these  bend  tests  may  be  made  from   20 
the  flattened  bar. 

Bend  tests  may  be  made  by  pressure  or  by  blows. 

For  Rivet  Bars,  temper  bend  tests  only  are  required. 

Numbep  of  Bend  Tests. 

9.  One  cold  or  one  temper  bend  test  shall  be  taken  from  each   25 
Plate,  Section  or  Bar  as  rolled. 


Tests  for  Manufactured  Rivets. 

10.  Rivets  selected  by  the  representative  of  the  Engineer  (or 
of  the  Purchaser)  from  the  bulk,  in  such  proportion  as  may  be 
specified  and  approved,  must  withstand  the  following  tests  : — 

(a)  The  Rivet  shanks  shall  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown  in 
Fig.  I,  wnthout  fracture  on  the  outside  of  the  bend. 

{^)  The  Rivet  heads  shall  be  flattened,  while  hot,  in  the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.  The 
head  shall  be  flattened  until  its  diameter  is  2^  times  the 
diameter  of  the  shank. 
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Facilities  for  Inspection. 

11.  The  Maker  shall  adopt  a  system  of  marking  the  Ingots, 
Billets,  Slabs,  Plates,  Sectional  Material,  etc.,  which  will  enable 
all  finished  material  to  be  traced  to  the  original  cast ;  and  the  repre- 
.sentative  of  the  Engineer  (or  of  the  Purchaser)  shall  be  given  every  5 
facility  for  tracing  all  Plates  and  Sectional  Material  to  their  respective 
cast,  and  for  witnessing  the  required  tests. 

Inspection. 

12.  The  representative  of  the  F>iigineer  (or  of  the  Purchaser) 
shall   have  free   access   to   the   works   of  the    Manufacturer  at  all    10 
reasonable  times  ;  he  shall  be  at  liberty  to  inspect  the  manufacture 

at  any  stage,  and  to  reject  any  material  that  does  not  conform  to  the 
terms  of  this  Specification. 

Testing  Facilities. 

13.  The  ^lanufacturer  shall  supply  the  material  required  for  16 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supi:)ly  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with  this 
Specification.  Failing  facilities  at  his  own  works  for  making  the 
prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out  20 
the  tests  elsewhere. 
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Note. —  The  Association  desires  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  but  does  not  purport  to  include  all  the  necessary 
provisions  of  a  Contract. 
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(WITHOUT    ANALYSIS.) 

[THIS    SPECIFICATION     DOES     NOT     APPLY     TO     BOILERS.] 

(REVISED    DECEIVIBER,  1911.)  15 


Quality  of  Material. 

1.  The  Plates,  Sections  and  Bars  shall  be  manufactured  from 
Steel  made  by  the  Acid  or  Basic  Open  Hearth  process. 

Freedom  from  Defects. 

2.  The  Plates,  Sections  and  Bars  must  be  free  from  cracks,    20 
surface  flaws,  laminations,  and  all  other  defects,  and  finished  in  a 
workmanlike  manner. 


25 


Rolling  Margin. 

3.  No  Plate,  Section  or  Bar  must  be  more  than  2\  per  cent. 
over  or  2^  per  cent,  under  the  calculated  weight. 

Branding. 

i.  Each  Plate,  Section  or  Bar  shall  be  distinctly  stamped  with 
such  Brands  as  the  Engineer  (or  the  Purchaser)  may  retiuire,  but 
not  near  the  edge. 

Meclianical  Tests.  .50 

5.  The  tensile  strength  and  ductility  shall  be  determined  from 
Standard  test  pieces  cut  lengthwise  or  crosswise  from  the  rolled 
material  in  the  case  of  Plates,  and  lengthwise  in  the  case  of  Sectional 
Material.  When  material  is  annealed  or  otherwise  treated  before 
despatch,  the  test  pieces  shall  be  similarly  and  simultaneously  treated  35 
with  the  material  before  testing. 

Any  straightening  of  test  pieces  which  may  be  recjuired  shall  l;e 
done  cold. 
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Tensile  Tests. 

6.     Plates: — A  Standard  Test  Piece  A,  having  a  gauge  length 
of  8  inches  (see  Appendix,  page   34),  must  show  a  tensile  breaking 
strength  of  28  to  32  tons  per  stjuare  inch  with  an  elongation  of  not 
less  than  20  per  cent,  for  Plates  of  0*375  inch  in  thickness  and  upwards,      5 
and  16  per  cent,  for  Plates  below  0*375  '"^h  in  thickness. 

Sectional  Material  : — For  Angles,  etc.,  a  Standard  'Pest  Piece 
A,  having  a  gauge  length  of  8  inches  (see  Appendix,  page  34),  and 
for  Round  Pars  (other  than  Rivet  Bars)  a  Standard  'Pest  Piece  B, 
having  a  gauge  length  of  not  less  than  8  times  the  diameter  (sc'e  jg 
Appendix,  page  35)  must  show  a  tensile  breaking  strength  of  28  to 
32  tons  per  square  inch  with  an  elongation  of  not  less  than  20  per 
cent.  Where  bars  are  above  i  inch  in  diameter  and  are  tested  full 
size  as  rolled,  or  have  been  turned  down  and  the  resulting  test  piece 
is  above  i  inch  in  diameter,  a  Standard  Test  Piece  F,  having  a  gauge  15 
length  of  not  less  than  4  times  the  diameter  (see  Appendix,  page  36), 
may  be  used,  in  which  case  the  elongation  shall  be  not  less  than  24 
per  cent.  For  material  under  -/^  inch  (o'3i2  inch)  in  thickness  bend 
tests  only  are  required. 

Rivet  Bars  : — A  Standard  Test  Piece  B,  having  a  gauge  length  of  20 
not  less  than  8  times  the  diameter  {see  Appendix,  page  35),  must  show 
a  tensile  breaking  strength  of  24  to  28  tons  per  sc]uare  inch,  with  an 
elongation  of  not  less  than  27  per  cent.  If  tested  on  a  Standard  'I'est 
Piece  F,  having  a  gauge  length  of  not  less  than  4  times  the  diameter 
{Sie  Appendix,  page  36),  the  elongation  shall  be  not  less  than  32  per  25 
cent.     The  Bars  may  be  tested  the  full  size  as  rolled. 


Number  of  Tensile  Tests, 

7,     At   least  two  tensile  tests  shall  be  taken  from  every  cast, 
whether  for  Plates,  Sections  or  Bars. 

Should  a  tensile  test  piece  break  outside  the  middle  half  of  its     30 
gauge  length  the  test  may,  at  the  Manufacturer's  option,  be  discarded, 
and  another  test  be  made  of  the  same  Plate,  Section  or  Bar. 


Bend  Tests. 

8.      Cold  Bends  : — Test   pieces   shall  be  sheared  lengthwise  or 
crosswise  from   Plates  and   lengthwise   from    Sections  or  Bars,  and     35 
shall  be  not  less  than  il  inches  wide,  but  for  small  Sections  or  Bars  the 
whole  section  mav  be  used. 
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Temper  Bends  : — 'J'he  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.  For  temper  bend  tests  the  test  pieces  shall  be 
heated  to  a  blood  red  and  quenched  in  water  at  a  temperature  not 
exceeding  80°  Fahr.  The  colour  shall  be  judged  indoors  in  the 
shade.  ^  5 

In  all  cold  or  temper  bend  tests  the  sheared  edges  may  be  re- 
moved by  milling,  planing,  grinding,  or  other  method.  The  test 
pieces  shall  not  be  annealed  unless  the  material  from  which  they  are 
cut  is  similarly  annealed,  in  which  case  the  test  pieces  shall  be  smiilarly 
and  simultaneously  treated  with  the  material  before  testing.  j^g 

For  both  cold  and  temper  bends  the  test  piece  must  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is  not 
greater  than  i|  times  the  thickness  of  the  test  piece,  and  the  sides 
are  parallel. 

For  small  sectional  material  these  bend  tests  may  be  made  from    15 
the  flattened  bar. 

Bend  tests  may  be  made  by  pressure  or  by  blows. 

For  Rivet  Bars,  temper  bend  tests  only  are  required. 

Number  of  Bend  Tests. 

9.  One  cold  or  one  temper  bend  test  shall  be  taken  from  each    20 
Plate,  Section  or  Bar  as  rolled. 

Tests  for  Manufactured  Rivets. 

10.  Rivets  selected  by  the  representative  of  the  Engineer  (or 
of  the  Purchaser)  from  the  bulk,  in  such  proportion  as  may  be  speci- 
fied and  approved,  must  withstand  the  following  tests  : —  25 

(a)  The  Rivet  shanks  shall  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown  in 
Fig.  I,  without  fracture  on  the  outside  of  the  bend. 

((^)  The  Rivet  heads  shall  be  flattened,  while  hot,  in  the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.      The    30 
head  shall  be  flattened  until  its  diameter  is  2 1  times  the  diameter 
of  the  shank. 


°i« 


Fig.      1.  Fig.    2. 

Facilities   for   Inspection. 

11.     The  Maker  shall  adopt   a  .->y.blem   of  marking   the   Ingots, 
billets,  Slabs,    IMates,    Sectional   Material,   etc.,  which  will  enable  all 
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finished  material  to  be  traced  to  the  original  cast ;  and  the  representa- 
tive of  the  Engineer  (or  of  the  Purchaser)  shall  be  given  every  facility 
for  tracing  all  Plates  and  Sectional  Material  to  their  respective  cast, 
and  for  witnessing  the  recjuired  tests. 

Inspection.  5 

12.  The  rcpiescntative  of  the  lingineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 

of  this  Specification.  2q 

Testing    Facilities. 

13.  The  Manufacturer  shall  supply  the  material  recjuired  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with  this  15 
Specification.  Failing  facilities  at  his  own  works  for  making  the  pre- 
scribed tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out  the 
tests  elsewhere. 
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Note. —  I'lic  Association  desires  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  tJie  technical  p7-ovisions  necessary  for  the  supply  of  -the 
material  herein  rejerred  to,  but  does  not  purport  to  include  all  the  necessary  pro- 
visions  of  a  Contract. 

BRITISH  5 

STANDARD    SPECIFICATION 

FOR 

STEEL 

FOR 

PLATES,    ANGLES,    ETC.,    AND    RIVETS     lo 

FOR 

CARRIAGES    AND    WAGONS. 

(WITH    ANALYSIS.) 

(REVISED  DECEMBER,  1911.) 


Quality  of  Material.  15 

1.  The  Plates,  Sections  and  Bars  shall  be  manufactured  from 
Steel  made  from  selected  material  by  the  Acid  or  Basic  Open  Hearth 
process,  and  must  not  show  on  analysis  more  than  o"o6  per  cent,  of 
Sulphur  or  of  Phosphorus. 

The  Manufacturer  shall  supply  an  analysis  when  recjuired  to  do    20 
so. 

Freedom  from  Defects, 

2.  The  Plates,  Sections  and  Bars  must  be  free  from  cracks, 
surface  flaws,  laminations,  and  all  other  defects,  and  finished  in  a 
workmanlike  manner.  25 

Rolling  Margin. 

3.  No  Plate,  Section  or  Bar  must  be  more  than  2\  per  cent, 
over  or  2\  per. cent,  under  the  calculated  weight. 

Branding. 

4.  Each  Plate,  Section  or  Bar  shall  be  distinctly  stamped  with    30 
such  brands  as  the  Engineer  (or  the  Purchaser)  may  require,  but  not 
near  the  edge. 

Mechanical  Tests. 

5.  The  tensile  strength  and  ductility  shall  be  determined  from 
Standard  test  pieces  cut  lengthwise  or  crosswise  from  the  rolled  35 
material  in  the  case  of  Plates,  and  lengthwise  in  the  case  of  Sectional 
Material.  ^Vhen  material  is  annealed  or  otherwise  treated  before 
despatch  the  test  pieces  shall  be  similarly  and  simultaneously  treated 
with  the  material  before  testing. 

Any  straightening  of  test  pieces  which  may  be  required  shall  be    40 
done  cold. 
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Tensile  Tests. 


6.  Plates  and  Sectional  Material : — For  Plates,  Angles,  etc.,  a 
Standard  Test  Piece  A,  having  a  gauge  length  of  8  inches  {see 
Appendix,  page  34),  and  for  Round  Bars  (other  than  Rivet  Bars)  a 
Standard  Test  Piece  B,  having  a  gauge  length  of  not  less  than  8  times  5 
the  diameter  {see  Appendix,  page  35),  must  show  a  tensile  breaking 
strength  of  28  to  32  tons  per  s(|uare  inch,  with  an  elongation  of  not 
less  than  20  per  cent.  U'here  bars  are  above  i  inch  in  diameter  and 
are  tested  full  size  as  rolled  or  are  turned  down  and  the  resulting  test 
piece  is  above  i  inch  in  diameter,  a  Standard  Test  Piece  F,  having  a  10 
gauge  length  of  not  less  than  4  times  the  diameter  {see  Appendix, 
page  36),  may  be  used,  in  which  case  the  elongation  shall  be  not  less 
than  24  per  cent.  For  material  under  y"g-  inch  (o'3i2  inch)  in 
thickness  bend  tests  only  are  required. 

Rivet  Bars,  and  such  material  as  may  be  required  for  smithing  15 
and  stamping  purposes: — A  Standard  Test  Piece  B,  having  a  gauge 
length  of  not  less  than  8  times  the  diameter,  or  a  Standard  Test  Piece 
A,  having  a  gauge  length  of  8  inches,  as  may  be  most  suitable  for  the 
purpose  required  {see  Appendix,  pages  34  and  35),  must  show  a  tensile 
breaking  strength  of  24  to  28  tons  per  square  inch,  with  an  elonga-  20 
tion  of  not  less  than  27  per  cent.  If  tested  on  a  Standard  Test  Piece 
F,  having  a  gauge  length  of  not  less  than  4  times  the  diameter  {see 
Appendix,  page  t^S),  the  elongation  shall  be  not  less  than  32  per  cent. 
The  Bars  may  be  tested  the  full  size  as  rolled. 


Number    of   Tensile    Tests.  25 

7.  One  tensile  test  shall  l)e  taken  from  every  cast  or  every  25 
tons  whichever  is  least. 

Should  a  tensile  test  piece  break  outside  the  middle  half  of  its 
gauge  length  the  test  may,  at  the  Manufacturer's  option,  be  discarded, 
and  another  test  be  made  of  the  same  Plate,  Section  or  Bar.  30 


Bend  Tests. 

8.  Cold  bends  : — Test  pieces  shall  be  sheared  or  cut  lengthwise 
or  crosswise  from  Plates  and  lengthwise  from  Sections  or  Bars,  and 
shall  be  not  less  than  ih  inches  wide,  but  for  small  Sections  or  Bars 
the  whole  section  may  be  used.  35 

Temper  Bends  : — The  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.  For  temper  bend  tests  the  test  pieces  shall  be 
heated  to  a  blood  red  and  cjuenched  in  water  at  a  temperature  not 
exceeding  80°  Fahr.  The  colour  shall  be  judged  indoors  in 
the  shade.  ^0 
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In  all  cold  or  temper  bend  tests,  the  sheared  edges  may  be 
removed  by  milling,  planing,  grinding,  or  other  method.     The  test ' 
pieces  shall  not  be  annealed  unless  the  material  from  which  they  are 
cut  is  similarly  annealed,   in  which  case  the  test  pieces  shall  be 
similarly  and  simultaneously  treated  with  the  material  before  testing.      5 

For  both  cold  and  temper  bends  the  test  piece  must  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is  not 
greater  than  i^  times  the  thickness  of  the  test  piece  and  the  sides 
are  parallel. 

For  small  sectional  material  these  bend  tests  may  be  made  from    10 
the  flattened  bar. 

Bend  tests  may  be  made  by  pressure  or  by  blows. 

For  Rivet  Bars,  temper  bend  tests  only  are  required. 

Number  of  Bend  Tests 

9.  Two  per  cent,  of  cold  and  two  per  cent,  of  temper  bend    15 
tests  shall  be  taken  from  the  number  of  Plates,  Sections,   or  Bars 
ordered  under  the  contract. 

Tests  for  Manufactured  Rivets. 

10.  Rivets  selected  by  the  representative  of  the  Engineer  (or  of 
the  Purchaser)  from  the  bulk,  in  such  proportion  as  may  be  specified    20 
and  approved,  must  withstand  the  following  tests  : — ■ 

(a)  The  Rivet  shanks  shall  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown  in 
Fig.  I,  without  fracture  on  the  outside  of  the  bend. 

{^)  The  Rivet  heads   shall   be  flattened,  while  hot,  in  the    25 
manner  shown  in  Fig.  2,  without  cracking  at   the  edges.     The 
head    shall    be    flattened    until   its   diameter   is    2h    times  the 
diameter  of  the  shank. 


Fig.  1. 


Fig*  2. 


Facilities    for    Inspection. 

11.  The  Maker  shall  adopt  a  svstem  of  marking  the  Ingots, 
Billets,  Slabs,  Plates,  Sectional  Material,  etc.,  which  will  enable  all 
finished  material  to  be  traced  to  the  original  cast  ;  and  the  repre- 
sentatise  of  the  Engineer  (or  of  the  Purchaser)  shall  be  given  every 
facility  for  tracing  all  Plates  and  Sectional  ISTaterial  to  their  respective 
cast,  and  for  witnessing  the  required  tests. 


30 
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Inspection. 

12.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 
of  this  SpeciHcation. 

Testing    Facilities. 

13.  The  Manufacturer  shall  supply  the  material  required  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with 
this  Specification.  Failing  facilities  at  his  own  works  for  making 
the  prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying 
out  the  tests  elsewhere. 
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Note. —  The  Association  desires  to  call  attention  to  the  fact  that  this  Spectficalion 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to.,  but  does  not  purport  to  include  all  the  necessa/y  pro- 
visions of  a  Contract. 

BRITISH  5 

STANDARD  SPECIFICATION 
FOR 

STEEL 

FOR 

PLATES,  ANGLES,    ETC.,  AND   RIVETS       lo 

FOR 

CARRIAGES  AND  WAGONS. 

(WITHOUT    ANALYSIS.) 

(REVISED    DECEMBER,    1911). 


Quality  of  Material.  •  \^ 

1.  The  Plates,  Sections  and  Bars  shall  be  manufactured  from 
Steel  made  from  selected  materials  by  the  Acid  or  Basic  Open  Hearth 
process. 

Freedom  from  Defects. 

2.  The  Plates,  Sections  and  Bars  must  be  free  from  cracks,    20 
surface  flaws,  laminations,  and  all  other  defects,  and  finished  in  a 
workmanlike  manner. 

Rolling  Margin. 

3.  No  Plate.  Section  or  Bar  must  be  more  than  2^  per  cent, 
over  or  2 1  per  cent,  under  the  calculated  weight.  25 

Branding. 

\,  Each  Plate,  Section  or  Bar  shall  be  distinctly  stamped  with 
such  brands  as  the  Engineer  (or  the  Purchaser)  may  require,  but  not 
near  the  edge. 


Mechanical  Tests. 


30 


5.  The  tensile  strength  and  ductility  shall  be  determined  from 
Standard  Test  pieces  cut  lengthwise  or  crosswise  from  the  rolled 
material  in  the  case  of  Plates,  and  lengthwise  in  the  case  of  Sectional 
Material.  When  material  is  annealed  or  otherwise  treated  before 
despatch  the  test  pieces  shall  be  similarly  and  simultaneously  treated  35 
with  the  material  before  testing. 

i\\\)  straightening  of  test  pieces  which  may  be  required  shall  be 
done  cold. 
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Tensile  Taata. 

6.  Plates  and  Sectional  Material : — l'\)r  Plates,  Angles,  etc.,  a 
Standard  Test  Piece  A,  having  a  gauge  length  of  8  inches  {see 
Appendix,  page  34),  and  for  Round  Bars  (other  than  Rivet  Bars)  a 
Standard  Test  Piece  B,  having  a  gauge  length  of  not  less  than  S  times  5 
the  diameter  (sci:  Appendix,  page  35),  must  show  a  tensile  breaking 
strength  of  28  to  32  tons  per  square  inch,  with  an  elongation  of  not 
less  than  20  per  cent.  Where  bars  are  above  i  inch  in  diameter  and 
are  tested  full  size  as  rolled  or  are  turned  down  and  the  resulting  test 
piece  is  above  i  inch  in  diameter,  a  Standard  Test  Piece  F,  having  10 
a  gauge  length  of  not  less  than  4  times  the  diameter  (see  Appendix, 
page  36),  may  be  used,  in  which  case  the  elongation  shall  be  not  less 
than  24  per  cent.  For  material  under  -/g-  inch  (o"3i2  inch)  in  thick- 
ness bend  tests  only  are  reciuired. 

Rivet  Bars,  and  such  material  as  may  be  required  for  smithing  15 
and  stamping  purposes  :  — A  Standard  Test  Piece  B,  having  a  gauge 
length  of  not  less  than  8  times  the  diameter,  or  a  Standard  Test  Piece 
A,  having  a  gauge  length  of  8  inches,  as  may  be  most  suitable  for  the 
purpose  required  (see  Appendix,  pages34  and35),  "^ust  show  a  tensile 
breaking'strength  of  24  to  28  tons  per  square  mch,  with  an  elongation  29 
of  not  less  than  27  p;:r  cent.  If  tested  on  a  Standard  Test  Piece  F, 
having  a  gauge  length  of  not  less  than  4  times  the  diameter  (see 
Appendix,  page  36\  the  elongation  shall  be  not  less  than  32  percent. 
The  Bars  may  be  tested  the  full  size  as  rolled. 


Number  of  Tensile  Tests.  25 

7.  One  tensile  test  shall  be  taken  from  every  cast  or  every  25 
tons,  whichever  is  least. 

Should  a  tensile  test  piece  break  outside  the  middle  half  of  its 
gauge  length,  the  test  may,  at  the  Manufacturer's  option,  be  discarded, 
and  another  test  be  made  of  the  same  Plate,  Section  or  Bar.  30 


Bend  Tests. 

8.  Cold  Bends  : — Test  Pieces  shall  be  sheared  01  cut  lengthwise 
or  crosswise  from  IMates  and  lengthwise  from  Sections  or  Bars,  and 
shall  be  not  less  than  ih  inches  wide,  but  for  small  Sections  or  Bars 
the  whole  section  may  be  used.  35 

Temper  Bends : — The  test  pieces  shall  be  similar  to  those  used 
for  cold  bend  tests.  For  temper  bend  tests  the  test  pieces  shall  be 
heated  to  a  l)lood  red  and  quenched  in  water  at  a  temperature  not 
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the  shade. 


So'    Fahr.       The    colour   shall    he    judged     indoors 


In  all  cold  or  temper  bend  tests,  the  sheared  edges  may  be  re- 
moved by  milling,  planing,  grinding,  or  other  method.  The  test 
pieces  shall  not  be  annealed,  unless  the  material  from  which  they  are 
cut  is  similarly  annealed,  in  which  case  the  test  pieces  shall  be 
similarly  and  simultaneously  treated  with  the  material  before  testing. 

For  both  cold  and  temper  bends  the  test  piece  must  withstand, 
without  fracture,  being  doubled  over  until  the  internal  radius  is  not 
greater  than  ih  times  the  thickness  of  the  test  piece,  and  the  sides 
are  parallel. 

For  small  sectional  material  these  bend  tests  may  be  made  from 
the  flattened  bar. 

Bend  tests  may  be  made  by  pressure  or  by  blows. 

For  Rivet  Bars,  temper  bend  tests  only  are  required. 
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Number  of  Bend  Tests. 

9.  Two  per  cent,  of  cold  and  two  per  cent,  of  temper  bend 
tests  shall  be  taken  from  the  number  of  Plates,  Sections  or  Bars 
ordered  under  the  contract. 


Tests   for    Manufactured    Rivets. 

10.  Rivets  selected  by  the  representative  ol  the  Engineer  (or 
of  the  Purchaser)  from  the  bulk,  in  such  proportion  as  may  be 
specified  and  approved,  must  withstand  the  following  tests  : — 

{a)  The  Rivet  shanks  shall  be  bent  cold,  and  hammered 
until  the  two  parts  of  the  shank  touch  in  the  manner  shown  in 
Fig.  I,  without  fracture  on  the  outside  of  the  bend. 


20 


25 


(/>)  The  Rivet  heads  shall  be  flattened,  while  hot,  in  the 
manner  shown  in  Fig.  2,  without  cracking  at  the  edges.  The 
liead  shall  be  flattened  until  its  diameter  is  2  J  times  the  diameter 
of  the  shank.  "  30 


Fig.  1. 


Fig.  2. 


Facilities   for   Inspection. 

11.     The  maker  shall  adopt  a  system  of  marking  the   Ingots, 
Billets,  Slabs,   Plates,  Sectional  Material,  etc.,  which  will  enable  all 
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lini.slicd  iiKitcrial  to  be  traced  to  the  original  rust;  uiiU  the  represen- 
tative of  the  Engineer  (or  of  the  Purchaser)  shall  he  given  every 
facility  for  tracing  all  Plates  and  Sectional  Material  to  their  respective 
cast,  and  for  witnessing  the  required  tests. 

Inspection. 

12.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all 
reasonable  times  ;  he  shall  be  at  liberty  to  inspect  the  manufacture 
at  any  stage,  and  to  reject  any  material  that  does  not  conform  to  the 
terms  of  this  Specification. 

Testing  Facilities. 

13.  The  Manufacturer  shall  supply  the  material  rcijuircd  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with  this  15 
Specification.  Failing  facilities  at  his  own  works  for  making  the 
prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out 
the  tests  elsewhere. 
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Convepsi 

on  TabSe. 

Tons. 

Pounds. 

Tons. 

Pounds. 

17 

38,080 

44 

98,560 

18 

40,320 

45 

100^800 

19 

42,560 

46 

103,040 

20 

44,800 

47 

105,280 

21 

47,040 

48 

107,520 

22 

49,280 

49 

109.760 

23 

51,520 

50 

112,000 

24 

53,760 

51 

114,240 

25 

56,000 

52 

116,480 

26 

58,240 

53 

118,720 

27 

60,480 

54 

120,960 

28 

62,720 

55 

123,200 

29 

64,960 

56 

125,440 

30 

67,200 

57 

127,680 

31 

69,440 

58 

129,920 

32 

71,680 

59 

132,160 

33 

73,920 

60  . 

134,400 

34 

76,160 

61 

136,640 

35 

78,400 

62 

138,880 

36 

80,640 

63 

141,120 

37 

82,880 

64 

143,360 

38 

85,120 

65 

145,600 

39 

87.360 

66 

147,840 

40 

89,600 

67 

150,080 

41 

91,840 

68 

152,320 

42 

94,080 

G9 

154,560 

43 

96,320 

70 

156,800 

NOTE.-1    Ton   -  2,240   lbs. 
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APPENDIX. 


FORMS 

OF 

BRITISH    STANDARD    TENSILE    TEST    PIECES. 

TEST   PIECE    Ai 


.J 


J 


Gauge   Length  G  =  8  inches. 

Parallel  Length  P  to  be  not  less  than  9  inches. 

Total  Length  T  ^  About   18   inches. 


Thickness  of  Test  Piece. 

Maximum  Width  allowed. 

Over  I  in.  (0-875  '"•)• 

§  in.  (0-375  in.)  to  -}  in.  (0-875  '"•)• 

Under  -J  in.  (0-375  in.). 

Wi  =   i^/  ins. 
W2  =   2     ins. 
W3  =   2h  ins. 

The  widths  of  the  test  pieces  for  plates  were  selected  to 
comply  with  the  two  following  conditions.  (1)  As  the  great  bulk 
of  |)tates  to  be  tested  are  from  -j]  inch  to  -^-  inch  thick,  it  was 
desirable  for  the  sake  of  convenience  that  the  test  pieces  for  such 
plates  should  be  of  uniform  width,  and,  in  accordance  with  very 
general  practice,  a  width  of  2  inches  was  selected.  (2)  With  a 
test  piece  of  a  given  form,  the  percentage  of  elongation  was  found 
to  be  less  for  thick  plates  than  for  thin  ones  ;  with  steel  of  the 
same  quality  in  other  respects  it  was  desirable  therefore  .to  choose 
widths  of  test  piece  which  would  be  slightly  in  favour  of  the 
thicker  plates,  'i'his  is  secured  with  the  widths  selected  for  the 
Standard  test  piece  of  form  A. 
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TEST     PIECE 


B. 


Gauge  Length  g  to  be  not  less  than  8  times  the  diameter  d. 

With  enlarged  ends  : — Parallel  Length  p  to  be  not  less 

than  9  times  the  reduced  diameter  d. 

All  test  pieces  of  form  B  are  strictly  similar,  and  for  the  same 
material  give  the  same  percentage  of  elongation.  They  are  nearly 
similar  to  a  test  piece  of  form  A,  S  inches  in  gauge  length,  2  inches 
wide  and  •;  inch  thick. 


TEST     PIECE 


c. 


Gauge  Length  G  =  2  inches. 

Parallel  l-ength  p  to  be  not  less  than  2}  inches. 

Dia.  =  0*564  inch. 

Area  =  i-  sq.  inch. 


TEST 

PIECE       D 

■ 

-J-l- 

-        f 

I                i 

I        I 

1  1 ' 

p 

\\ 

Gauge  Length  G  =3  inches. 
Parallel  Length  P  to  be  not  less  than  3^;  inches. 
Dia.  =  0*798  inch. 
.Area^  h  sq.  incli. 
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TEST     PIECE      E. 


t- 


-'G    H 


Gauge  Length     G    =    si  inches. 
Parallel  Length    p  to  be  not  less  than  4  inches. 
Dia.    =    o"977  inch. 
Area   =   f  sq.  inch. 

Test  Pieces  C,  D,  and  E  were  arranged  to  meet  the  very 
common  practice  of  making  ^test  pieces  for  forgings,  axles,  tyres, 
etc.,  of  either  \  square  inch  or  |  square  inch  in  sectional  area.  With 
the  gauge  lengths  decided  upon,  these  three  forms  are  very  nearly 
similar,  and,  for  a  given  material,  give  very  approximately  the  same 
percentage  of  elongation.  Though  not  exactly,  they  are  approxi- 
mately similar  to  the  Standard  Test  Piece  F,  and  for  the  same 
material  give  a  nearly  identical,  but  slightly  greater,  percentage  of 
elongalion. 

TEST    PIECE     F. 

(For  Test  Pieces  over  i  inch  diameter.) 


Gauge  Length  G  to  be  not  less  than  4  times  the  diameter  D. 

With  enlarged  ends  : — Parallel  Length  P  to  be  not  less  than  4?;  times 

the  reduced  diameter  D. 

In  some  testing  machines  it  was  found  inconvenient  to 
use  form  B  for  bars  of  over  i  inch  in  •  diameter,  and  form 
F  of  half  the  gauge  length  is  designed  to  meet  such  cases.  For  a 
given  material  the  percentage  of  elongation  with  Test  Piece  F 
is  greater  than  with  Test  Piece  B,  and  this  difference  is  provided 
for  in  the  British  Standard  Specifications. 

-"  FORM    OF    ENDS. 

In  the  case  of  the  round  Test  Pieces  B,  C,  D,  E  and  F,  the 

form  of  the  ends  is  to  be  as  required  in  order  to  suit  the  various 
methods  employed  for  gripping  the  test  piece.  When  enlarged  ends 
are  used  the  length  of  the  parallel  portion  of  the  test  piece  must 
in  no  case  be  less  than  that  noted  on  the  diniirams. 
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PRICE     LIST 

OF 

BRITISH     STANDARD     SPECIFICATIONS    AND     REPORTS. 
NOVEMBER,      1919. 

{This  List  cafice/s  all  previous  Lists.) 

NOTK. — A  numbtr  of  I  he  Publicalioin  of  the  Association  are  iiing  issued  in  Irench, 
Italian,  Spanish  and  Portir^ucse.  The  inajoritv  of  the  Enqlish  Editions  and  all  the 
Foreign  Translations  (which  also  include  the  En^iisk  text)  are  being  published  in  octavo  form, 
and  7vill  be  available  at  1/-  net  per  copy  or  its  ei//iivalent  in  Foreipji  moneys. 


1-1919.  Rolled  Sections  for  Struc- 
tural Purposes,  Lists  of 

2-1903.  Tramway  IJails  and  Fish- 
plates, Specilicatioii  an  1  Siclions  of 

3-1903.  Influence  of  Gauge  Length 
and  Section  of  Test  Bar  on  the 
Percentage  of  Elong,-ition,  Report 

on,    by     Professor     \V.    C.     Unuin, 

F.R.S 

7-1919.  Copper  Conductors,  Insu- 
lated Annealed,  for  Electric 
Power  and  Light,  Dimensions  of... 

8  1904.  Tramway  Poles,  Specifica- 
tion lor  Tubular  

9-1909.  Railway  Rails,  Specification 
and  Sections  of  Bull   Head 

10-1904.  Pipe  Flansres, Tables  of     ... 

11-1909.  Railway  Rails,  Specification 

ami   Sections  of  1'  iat   P.ottom 

12-1915,  Portland  Cement,  Specifi- 
cation for 

13-1910.    Steel    for    Shipbuilding, 

."specification    for    Structnral 

14-1807.  Steel  for  iWarine  Boilers, 

specification  for  .Struci Ural      

15-1912.  Steel  for  Bridges,  etc..  and 
General    Building  Construction, 

Specification  for  Structur.il     ... 

16-1905.  Telegraph  Material,  .Speci- 

lication   for  

18-1910.  Tensile  Test  Pieces,  I'orms 

of 

21-1909.  Pipe  Threads   (or    Iron  or 

.steel  Pipes  and  Tubes,  Report  on  ... 

23-1905.  Trolley  Groove  and  Wire, 

Standards  for       

24-1911.  Railway     Rolling    Stock, 

Specifications    for     Material     used 

in  the  Construction  of — 

Part  I.     Locomotive,  Carriage  and 

Wagon  Axles         

„    II.     Locomotive,  Carriage  and 

Wagon  T'yres         

,,    III.   Laminated,      Volute     and 

Helical  Springs  and   Steel 

for  Laminated  Springs    ... 

,,    IV.    Steel  Korgiiigs,  Bloomsand 

Castings       


Net. 

Post 
free. 

Ke, 

1/- 

1/2 

24- 

1/- 

1/3 

27- 

1- 

12 

28- 

!/•• 

12 

29- 

1/- 

1'2 

30- 

!/-• 

1/3 

31- 

1- 

1/2 

32- 

1/- 

1/4 

35- 

1/- 

12 

37- 

L- 

12 

40 

1/- 

12 

41- 

I/- 

1/2 

1/- 

1/3 

42- 

Gratis 

-/2 

43 

1/- 

1/2 

44 

1/- 

1/2 

45- 

1/- 

1/2 

46 

u- 

1/2 

47- 

1/- 

1/2 

48 

1/- 

1/2 

-Part  V.     Copper   Plates,    Hods  and 

Tubes  and  Brass  Tubes  ...       I/-       1/2 
,,  VI.     Steel  Plates,  Angles,  etc., 
and   Rivets    for     Locomo- 
tives,    .    Carriages        and 
Wagons        1/-       1/2 

-1906.  Limit  Gauges  for  Running 

Kits,  Kcp.iit  on  .standard  Systems  .11        [/-       1/2 

-1908.  Nuts,  Bolt  Heads  an  1 
Spanners,  Report  on        1-      1/2 

-1909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot    ..       I/-       1/2 

-1907,  Steel  Castings  for  MariiTj 

Purposes,   Specitication   lor  ...        I  -       1/2 

-1910.  Steel  Conduits  for  Elec- 
trical Wirin?,  Specification  for  ...       I  -       1/2 

-1907.  Steel  Bars  lor  use  in  Auto- 
matic Machines.  Specification  !ur       I/-       1/2 

-1907.  Copper  Alloy  Bars  for  usein 
Auloniaiic  Machines,  Specification 

for 1/-       1/2 

-1919.  Electricity  Meters,  Speciii- 

t.ilion   for  I/-       1/2 

-1908.   Cast  Iron  Low  Pressure 

iieating     Pipes,     Specification    lor 

Spi-ot  and  Socket        1'-       1/2 

-1908.  Cast  Iron  Flue  or  Smoke 

Pipes,   Specification  lor  Spigot  and 

Socket       1/-       1/2 

-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating         1/-      1/2 

-1909.  Boiler  Tubes,  Specification 
lorCbarcoal  Iron  Lap-welded         ...       1'-       1/2 

-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power.  Specification  for  ...      1/-      1/2 

- 1 9 1 7.  S parking  Plugs  (for  I nternal 
Coiiiijustion  Engines),  Report  on 
I)inien.sions  for 1/-        1/2 

-1909.  Keys  and  Key  ways,  Speci- 

licalion  for  1/-       1/2 

-1919.  Steel  Fishplates  for  Bull 
Head  and  Flat  liottom  Railway  Rails, 
Specification  and    Sections  of  ...       1/-       1/3 

-1909.  Wrought  Iron  of  Smiibing 

CJuality  for  ."sbiv  building  (Grade  I  J), 
Specification  for  1/-       1/2 
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Report 


50-1910.  Locomotives  for  Indian 
Railways,  'I'liird  Report  on  (Super- 
seding Nos.  5  and  26)   ... 

51-1913.  Wrought  Iron  for  use  in 
Railway  Rolling  Stoclc  ("  Best-Yorl<- 
shire "  and  Grades  A,  B  and  C), 
.Specification  for 

53  1913.  Boiler  Tubes  for  Locomotive 
Boilers,  Specincation  for  Cold  Drawn 
Weldless  Steel 

54-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 

Construction,  I'leport  on 

55-1911.  Copper  and  Bronze  Wire, 

Report  on  Hard  Urawn 

56-1911.  Yield  Point  and  Elastic 
Limit,  Definitions  of 

57-1911.  Small  Screws,  Report  on 
Heads  for  ...         ...         

58- 1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  and  Socket 

59-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),  Specification  for  Spigot 
and  Socket  ...  

61-1913.  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
domestic  and  similar  work),  Specifi- 
cation for 

62-1913.     Marine     Boiler     Stays, 

Screwing  for 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of     ... 

64-1913.  Fishbolts  and  Nuts  for 
Kailway  Rails,  Specification  for 

65-1914.  Salt-Glazed  Ware  Pipes, 

Specification  for... 

66-1914.  Copper- Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  Tubes), 
Specification  for  ... 

67-1914.  Ceiling  Roses,  Specification 
for  Two-  and  Three-Plate 

68-1914.  Steel  Conductor  Rails, 
Method  of  Specifying  the  Resist- 
ance of 

69-1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic   Tyre  Rims  for 

.•\utoniobile<i,      .M'ltor       Cycles      and 
Cycles,   Report  t  n 

71  1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 
for  Automobiles,  Report  on  Dimen- 
sions of    ...         ...         ...         

72  1917.    Electrical  Machinery, 

British  Standanlisation  Rules  for     ... 

73  1915.    Wall  Plugs  and  Sockets, 

.'^pecilicaliou  for  .. 

74- 19 17.  Charging  Plug  and  Socket, 

for    Vehicle-;    Propelled    by     lOlectric 
.Secondary  I'lattei  ies,  Sp','cifii;ation  for 

75-1916.  Steels  for  Anlomobiles, 
Specification  for  Wroug he     


1/-      1/3 


1/- 

1/2 

L- 

12 

1/- 

1/2 

1- 

13 

Gratis 

-12 

1/- 

1/2 

1/- 

1/2 

1/-     1/2 


1;- 

1/2 

G rat  is 

-12 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

12 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1;'- 

12 

1/- 

1/2 

1.'- 

1'2 

1/- 

12 

Report  Post 

No.  Net.        free 

76-1916.  Tars,   Pitches,    Bitumens 

and  Asphalts  when  used  for  Road 

Purposes,  Report  on  Nomenclature 

of  and    Specificatious    for    Tar    and 

Pitch  for  Road   Purposes      L'-       1/2 

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 

(Low  and  Medium  Pressures)  ...   Gratis    -/2 

78-1917.  Cast  Iron  Pipes  and  Special 

Castings     for     Water,      GaS      and 

Sewage,  Specification  for 1/-       1/2 

79-1919.  Special    Trackwork    for 

Tramways,  Report  on      l/-     1/2 

80-1917.  Magnetos  for  Automobile 

Purposes,  Report  on  Dimensions  of      1/-       1/2 

81-1919.  Instrument  Trans- 
formers, Specification  for 1/-     12 

82-1919.    Starters     for     Electric 

Motors,  Specification  for     1/-      1/2 

83-ApriI,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standard  of 
Reference  for     1/-       1/2 

84-1918.  Screw  Threads  (British 
Standai'd  Fine),  and  their  Toler- 
ances (Superseding  parts  of  Reports 
Nos.  2o  and  38), Report  on     1/-       1/2 

86-1919.     Magnetos    for    Aircraft 

Purposes,  Report  on  Dimensions  of       1/-       1/2 

87-1919.    Airscrew  Hubs,  Report  on 

Dimensions  for  ...         ...         1/-      1/2 

88-1919.    Electric    Cut-Outs    (Low 

Pressure,   Type  O),  Specification  for       1/-       1/2 

89-1919.  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Fre- 
quency and  Power-Factor 
Meters,    Specification    for 1/-      1/2 

90-1919.  Recording  (Graphic) 
Ammeters,      Voltmeters      and 

Wattmeters,     Specification     for  ...       1/-      1/2 

103-1919.     Falling  Weight  Testing 

MrlChines    for    Rails,    Specification 

*"'"■ Gratis  -/2 

104-1919.  Light  Flat  Bottom  Rail- 
way    Rails     and     Fishplates, 

Sections  of  1/-       1/2 

107-1919,  Rolled  Sections  for  Mag- 
net Steel,  Standard  for  1/-      1/2 


INTERIM     REPORTS. 

C.L.   2582.   Ball   Journal  Bearings 

for  Automobiles,    Interim    Report 

on  Sizes  of  .Single  Row Gratis    -/2 

C.L.  3750.  French  Metric  Screw 
Threads  for  Aircraft  Purposes, 
Interim  Report  on        ...         ...         ...       -,'g       -/g 

C.L.  7270.  Screw  Threads,  British 
Standard  Whitworth  and  their 

Tolerances    (superseding    Nos.    20 

and  3j),  Interim  Report  on 1/-       1/2 

C.L.  7271.  Screw  Threads.  British 
Association,  with  Tolerances  for 

sizes  Nos.  o  i.j   15  l'>. A.  (Superseding 

No.  ao),  Interim  Report  on  ...        .T.       I/-      1/2 


Pkikieb  Br 

Watkklow  &  SoKS  Limited,  49,  Pakliamknt  Sirest, 

Wesiminstee,  S.W.  1. 


S     i\ 


